A microbial endocrinology-based simulated small intestinal medium for the evaluation of neurochemical production by gut microbiota.
Microbial endocrinology represents the union of microbiology and neurobiology and is concerned with the ability of neurochemicals to serve as an evolutionary-based language between host and microbiota in health and disease. The recognition that microorganisms produce, modify and respond to the same neurochemicals utilized in the various signaling pathways of their mammalian hosts is increasingly being recognized as a mechanism by which the host and microbiota may interact to influence the progression of infectious disease as well as influence behavior through the microbiota-gut-brain axis. While the capacity for bacteria to produce neurochemicals has been recognized for decades, the degree to which this occurs in the environment of the gastrointestinal tract is still poorly understood. By combining techniques used in analytic chemistry, food science and environmental microbiology, a novel culture-based method was developed which generates a medium utilizing animal feed which resembles the contents of the small intestine. The usage of this medium allows for the in vitro growth of bacteria native to the gastrointestinal tract in an environment that is reflective of the small-intestinal host-based milieu. We describe a detailed protocol for the preparation of this medium and the quantification of neurochemicals by microorganisms grown therein. Catecholamines including dopamine and its precursor L-3,4-dihydroxyphenalanine (L-DOPA) as well as biogenic amines including tyramine and its precursor tyrosine, serve as prototypical examples of neurochemicals that are quantifiable with the methods described herein.